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I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ > 

Description, Pages 

1-8 filed with telefax on 07.01 .2005 
Claims, Numbers 

^^.1-13 . filed with telefax on 07.01 .2005 
Drawings, Sheets 

-ly4.4)4 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of intemational preliminary examination (under 
Rule 55.2 andA)r 55.3). 

3. With regard to any nucleotide ancibr amino acid sequence disclosed in the international application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

\_ □ contained in the international application in written form. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable fomi. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been fumished. 

- . □ The statement that the information recorded in computerreadable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

S the claims, Nos.: 14-22 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional obsen^ations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-13 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-13 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-13 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item I 

Basis of the report 

The amendments filed with fax from January 07, 2005 fulfil the requirements of Article 
34(2)(b)PCT. 

Rg Hem V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : WO 97/23337 A (UNITED STATES GYPSUM CO) 3 July 1 997 

2. The document D1 is regarded as being the closest prior art to the subject-matter 
of claims 1 to 13, and discloses a method for manufacturing lightweight gypsum 
boards, where after the initial mixing of the gypsum slurry foam is added at a point 
between the outlet of the mixer and the point where the slurry is positioned on the 
paper support. The subject-matter of independent claim 1 differs from D1 in that 
an accelerator is delivered into the discharge conduit instead of foam, whereby 
according to D1 intense agitation shall be avoided in order to keep the foam intact. 
The subject-matter of independent claim 1 is therefore novel (Article 33(2) POT). 

The problem to be solved by the present invention may be regarded as providing 
a better control of the setting behaviour of the gypsum slurry. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) POT) for the following 
reasons: 

Due to the introduction of the accelerator after the outlet point of the slurry mixing 
chamber, the accelerator is added right before the point of application onto the . 
support, while the homogeneous mixing of the accelerator with the gypsum slurry 
is provided by the turbulent state of the slurry. 

Claims 2 to 13 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



1/12 

METHOD AND APPARATUS FOR PRODUCING A MUWTLAYER 
CEMENTITIOUS PRODUCT 



10/531309 

JC13Rec'dPCT/PT0 13 APR 2005 



This invention relates to a method and apparatus for manufacturing cementitious 
5 based products such as prefabricated building components. Examples of such 
products include gypsum plasterboards, partition panels, ceiling tiles and fibre- 
reinforced boards. 

Gypsum is the common name for calcium sulphate CaS04 in mineral form and 
10 the hemihydrate form, also known as stucco or Plaster of Paris, is produced by 
heat conversion of the dehydrate gypsum. Stucco is the primary constituent used 
in the manufacture of the aforementioned products. 

Products such as gypsum plasterboard are produced from the basic materials, 
IS paper in the form of cardboard, stucco, water, starch and some additives such as 
an accelerator and retarder and foam. Wallboards or plasterboards are large thin 
gypsum panels covered with cardboard. The stucco is fed into a continuous 
mixer with water and the additives. The sluny produced is then fed onto a 
continuous sheet of cardboard, covered with a second sheet of cardboard and 
20 then passed over a moulding platform to be shaped into an encased strip. This 
strip of gypsum plasterboard is initially soft but then quickly sets and therefore 
hardens and is cut into separate panels. The panels are dried and finished as 
required. 

25 It is important that the plaster board is sufTiciently set by the time it reaches the 
board cutter. Plaster boards are manufactured on a continual basis and the 
position of the cutter varies depending on the plant characteristics. It is 
commercially desirable that the production rate of the plaster board is increased 
and therefore the time taken for the board to reach the cutter is reduced. 



10 
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ition panels are produced by a similar proc^^ \ 



Ceiling tiles and partition panels are produced by a similar proceSs although the 
slurry is poured into moulds to produce the desired shape and size. If fibreboards 
are required the slurry also contains suitable fibres such as glass or paper fibres. 

The setting and hardening of the slurry can be controlled by numerous additives. 
Accelerators such as inorganic acids and their salts such as potassium or 
sulphuric acid and their salts are especially useful. Ca SO4.2H2O (ground gypsum 
mineral mixed with soap (Nansa)) is commonly used. Accelerators enable the 
slurry to set more quickly, in part, by increasing the solubility of the gypsum. 



Accelerators are essential for quickening the setting and hardening of the slunry, 
however retarders are also used to control the rapid water uptake and often 
comprise water-soluble hydrophilic colloids such as proteins. This enables the 
soft plaster slurry to remain plastic until the process has been completed 
IS resulting in better bonding to the base. 

In known gypsum manufacturing processes all the additives are metered into a 
mixer where they are fully combined with the slurry before being extruded onto 
the cardboard or fed into moulds. However in some instances the setting and 
20 hardening process occurs too quickly, in the mixer itself, causing hydration in the 
mixer or lumps in the extruded mixture. 

According to the present invention there is provided a method of manufacturing a 
multilayered gypsum board product comprising the steps of: 
25 a) combining a cementitious material with water within a mixing container so as 
to form an aqueous slurry, 

b) discharging the slurry from said mixing container through an outlet onto a 
support, such that the slurry is in a turbulent state at the entrance of said outlet; 

c) inserting a setting accelerator into said slurry at or close to said outlet and said 
30 slurry's exit from the mixer such that the accelerator is mixed with the slurry in the 

slurry's turbulent state. 




Advantageously the accelerator is introduced into the cementitious slurry without 
being wholly introduced into the mixing container, thus avoiding the possibility of 
full or partial setting or hardening of the slurry within the mixer and hence 
5 damage to the mixer itself. Also sufficient amounts of the accelerator can be 
introduced to the plaster slurry to provide a much faster set and hydration of the 
board in production without causing any setting or hydration in the mixer. 

The accelerator may be inserted into the slurry at the entrance to the mixer 
10 container outlet. Advantageously the introduction of the accelerator at the 
entrance to the outlet enables the accelerator to mix with the slurry from the 
mixer before it is transferred to the paper or cardboard support. 

Also advantageously the accelerator mixes with the slurry without the need to be 
15 combined with the slurry in the mixer itself, as is the case with known processes. 
The turbulence of the mixture as it enters the mixer outlet provides enough 
agitation to mix the accelerator into the slurry. 

The accelerator may comprise at least one of the aluminium sulphate, zinc 
20 sulphate and potassium sulphate or other water soluble salts which form a 
sulphate when mixed. 

The accelerator may be in the form of a powder. 
25 The accelerator may be in the form of an aqueous solution. 
The accelerator may altematively be in the form of a slurry. 
The accelerator may comprise wet ground gypsum. 

30 

The cementitious material may be gypsum piaster or stucco. 




The support may be paper or cardboard sheet. 
The outlet may be a conduit. 

5 

A second paper or cardboard sheet may be applied over the slurry located on 
said first support. 

The invention will now be described by way of example with reference the 
10 accompanying drawings in which: 

Figure 1 is a diagrammatic view of plasterboard production apparatus according 
to an embodiment of the Invention. 

15 Figure 2 is a schematic & semi diagrammatic drawing of plasterboard production 
apparatus according to an embodiment of the invention. 

Figure 3 is a schematic drawing of the mixer of figure 1 . 

20 Figure 4 is a schematic drawing of the mixer outlet of figure 2. 

Figure 5 is a view along the line X-X of figure 4 without showing the accelerator 
input conduit. 

25 A first layer of paper 10 is fed from a roll 12 onto a conveyor or belt 14. A 

storage container 16 contains stucco (p-hemihydrate plaster) and is provided with 
an outlet 18. The outlet is connected to conduit 20. A meter 22 is connected to 
said conduit 20 for measuring and controlling the amount of stucco fed through 
the conduit 20. 
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A further conduit 24 is connected to the conduit 20 and two furt^^ storage 
containers 26 and 28. Each storage container 26, 28 contains appropriate 
additives used in the plasterboard process. Such additives may comprise 
retarders such as organic acids and their salts or adhesives, binders, dispersion 
5 aids and other conventional additives imparted in known quantities to facilitate 
manufacturing. 

The conduit 24 is connected at its outlet to a mixer 30. The mixer comprises a 
cylindrical housing containing a rotating disk shown 31 and scraper blades 31a, 
10 as shown in figure 2. The scraper blades are positioned and shaped so as to 
keep the mixer lid free from a build up of plaster. 

A water container 32 is connected to the conduit 36 of a further additive storage 
container 34. The container 34 stores further additives such as foaming agents. 
IS The water or further additive conduit is connected to the mixer 30 at its conduit 
outlet 38. 

The mixer 30 is provided with an outlet 40 to deliver its combined contents in the 
form of a slurry onto the paper 10. As shown in figure 4 the plaster slurry is 

20 directed from the mixer outlet 40 via a spout 40a onto the paper 14. The spout 
40a may be fabricated from steel or other suitable material. The outlet end 40b 
of the spout 40a may be connected to a flexible conduit) not shown) which guides 
the plaster slurry onto the paper 14 to minimise splashing. A further storage 
container 42 contains an accelerator additive such as dehydrate slurry. The 

.25 accelerator storage container 42 is connected to the mixer outlet 40 via conduit 
41 close to where the mixer outlet is connected to the mixer 30. This is shown 
more clearly with reference to figure 4. The mixer outlet 40 essentially 
comprises an aperture 40c which is also the opening or inlet of the spout 40a. It 
is to be understood that more than one mixer outlet aperture may be present. 

30 These apertures 40 may be formed in the underside of the mixer 30 or may also 
be positioned tangentialiy or radially on the mixer 30. The apertures 40 may be 



# 6/12 ^ 

J such as elliptical, circular or rectanqular.^me 



of any suitable shape such as elliptical, circular or rectangular. Tffe position of 
the mixer outlet and the number of outlets required is dependent on the 
production process speed and other production plant characteristics. The 
important criterion is that the plaster sluny is required to cover all of the paper 14 
It is directed onto. 



A further storage container 44 contains a suitable bonding agent for bonding the 
overiapping edges of the paper 10 and 46. A second layer of paper 46 is stored 
and fed from a roll 50 to cover the top surface of the slurry 48. 

10 

Cementitious, or more specifically, gypsum products, such as plasterboard, are 
formed by feeding a first layer 10 of paper from a roll 12 onto a moving conveyor 
or belt. This layer of paper could comprise cardboard of about 0.5mm thick or any 
other preferred arrangement of paper. 

15 

The stucco stored in storage container 16 is delivered into conduit 20, the 
amount delivered being metered and controlled by the meter 22. This stucco is 
combined with additives delivered from the containers 24 and 26 and fed into the 
mixer 30. Other additives are combined with water from the water and additive 
20 storage containers 32 and 34. This mixture is combined in the mixer 30 to 

produce a slurry which is then delivered through an outlet pipe 40 onto the paper 
10 provided on the moving belt 14. 

The accelerator, for example dehydrate, is fed via a conduit 41 into the slurry 48 
25 from the mixer 30 at the entrance to the mixer outlet 40. Advantageously the 
accelerator is not fed into the top of the mixer 30 as is the case with the other 
additives, but only introduced through an aperture 43 formed in the outlet 40 of 
the mixer 30. Thus the effects of the accelerator, for example to quicken the 
hardening or setting of the slurry are not produced in the mixer itself. 
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It is envisaged that the accelerator may be any known accelerator in any suitable 
form such as powder or liquid slurry. However it is proposed to use an 
accelerator comprising a ground mineral slurry such as finely ground gypsum 
using a wet milling process or desulphogypsum (a by product created from the 
removal of sulphur dioxide from flue gases at coal fired power stations). 

The mixed slurry contained and delivered from the mixer 30 is provided in a 
turbulent state at the entrance to the mixer outlet 40. Thus the accelerator is 
mixed well with this turbulent mixture delivered to the outlet 40 from the mixer 30 
despite not having been conventionally mixed in the mixer. This homogenous mix 
of accelerator and cementitious slurry from the mixer may also advantageously 
produce a shorter setting time of the plaster. 

It is not essential to the invention that the accelerator is delivered directly into the 
mixer outlet 40 but rather that it is delivered to the slunry of the mixer close to its 
exit from the mixer 30. 

The slurry stream 48 is then provided with a bonding agent or adhesive and a 
further layer of paper 46 is provided over its upper surface. The slurry is therefore 
sandwiched between the two sheets of paper or cardboard 10 and 46. These two 
sheets become the facings of the resultant gypsum board. 

The thickness of the resultant board is controlled by a roll 50 and the board is 
subsequently prepared by employing appropriate mechanical devices to cut or 
score, fold and glue the overlapping edges of the paper cover sheets 10, 46. 
Additional guides maintain board thickness and width as the setting slurry travels 
on the moving conveyor belt. The board panels are cut and delivered to dryers to 
dry the plasterboard. 

Advanfageously by adding the accelerator to the outlet 40 of the mixer 30 
sufficient amounts of accelerator can be added which may produce a faster 
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setting time than would be provided by the conventional method of adding the 
accelerator to the mixer. Also the need for Yetarders' (chemicals added to the 
mixer to delay the onset of setting) may also be removed. Such retarders are 
expensive and are also known to be detrimental to the board produced and 
further complicate the manufacturing process. Also the problems associated with 
early setting of plaster in the mixer may be alleviated. 



